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PROBLEM TO BE SOLVED: To provide an air conditioner for an automobile capable of reducing 
pressure loss caused at the time of air purification. 

SOLUTION: It becomes not necessary to pass air to an absorbent only for purification of the air 
and it is possible to eliminate pressure loss at the time of passing the air through the 
absorbent as activated carbon and a photocatalyst are made to be carried by an evaporator 74 
and a heater core 76 for air- conditioning and temperature control and air purification are 
simultaneously carried out. Additionally, it is possible to prevent generation of a nasty smell 
from an air conditioner for an automobile as it is possible to remove various bacteria and 
f ungiattached on the evaporator 74 by irradiating an ultra violet ray on the photocatalyst from 
a metal halide lamp 78. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The air conditioner for automobiles characterized by having the heat exchanger which made 
the photocatalyst support, the lamp which irradiates a beam of light at said heat exchanger, and 
excites a photocatalyst, the ventilation equipment which feeds air to this heat exchanger, and the 
case which holds said heat exchanger and said lamp. 

[Claim 2] The air conditioner for automobiles characterized by to have the exhaust port for 
discharging outside a vehicle the heat exchanger which made the photocatalyst support through an 
adsorbent, the lamp desorbed from the sorbate which irradiates a beam of light at said heat 
exchanger, and excites a photocatalyst, and by which said adsorbent was adsorbed, and the sorbate 
desorbed from this adsorbent, the ventilation equipment which feed air to this heat exchanger, and 
the case which holds said heat exchanger and said lamp. 

[Claim 3] Claim 1 or 2 air conditioners for automobiles which are the wall of said case and are 
characterized by arranging the reflective member of a beam of light in the part to which the beam of 
light from said lamp is irradiated. 

[Claim 4] The air conditioner for automobiles according to claim 1 to 3 characterized by arranging a 
heat insulation member in the part of said case with which the beam of light from said lamp is 
irradiated. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the air conditioner for automobiles which adjusts temperature in the 

car. 

[0002] 

[Description of the Prior Art] The air conditioner for automobiles which maintains in the car at desired temperature is 
widely used by holding the evaporator for air conditioning, and the heater core for heating in the same case, and 
switching with a damper the air content which passes both. Moreover, air is fed to the cartridge which held the charcoal 
filter, and a part of air cleaner which purifies air is attached in the car. 
[0003] 

[Problem(s) to be Solved by the Invention] In the air conditioner for automobiles, it molded as nourishment, 
saprophytic bacteria generated the nasty smell component which moisture adhesion-made [ above-mentioned ] it easy 
to adhere to the evaporator which cools, and it had become the so-called cause of an "air-conditioner smell. 11 
[0004] Here, since the air conditioner for automobiles and the air cleaner were arranged in in the car as separate 
equipment, they needed the comparatively big hold tooth space. Moreover, the pressure loss at the time of passing air 
to an evaporator and a heater core and the pressure loss at the time of passing air to a charcoal filter had occurred 
separately. 

[0005] The place which it is made in order that this invention may solve the technical problem mentioned above, and is 
made into the purpose is to offer the air conditioner for automobiles which can reduce the pressure loss generated in the 
case of air cleaning. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, claim 1 makes it a technical feature to 
have the heat exchanger which made the photocatalyst support, the lamp which irradiates a beam of light at said heat 
exchanger, and excites a photocatalyst, the ventilation equipment which feeds air to this heat exchanger, and the case 
which holds said heat exchanger and said lamp. 

[0007] Moreover, claim 2 makes it a technical feature to have the exhaust port for discharging outside a vehicle the 
heat exchanger which made the photocatalyst support through an adsorbent, the lamp desorbed from the sorbate which 
irradiates a beam of light at said heat exchanger, and excites a photocatalyst, and by which said adsorbent was 
adsorbed, and the sorbate desorbed from this adsorbent, the ventilation equipment which feeds air to this heat 
exchanger, and the case which holds said heat exchanger and said lamp. 

[0008] Moreover, in claim 3, in claim 1 or 2, it is the wall of said case and makes into a technical feature to have 
arranged the reflective member of a beam of light in the part to which the beam of light from said lamp is irradiated. 
[0009] Furthermore, claim 4 makes it a technical feature to have arranged the heat insulation member in the part of said 
case with which the beam of light from said lamp is irradiated in claim 1 or 2. 
[0010] 

[Function] With the configuration of claim 1, since the heat exchanger for air conditionings is made to support a 
photocatalyst and purification of a temperature control and air is performed to coincidence, the pressure loss at the time 
of it becoming unnecessary to let air pass to an adsorbent, and passing an adsorbent only for purification of air, can be 
lost. Moreover, since a photocatalyst can remove the saprophytic bacteria and mold adhering to a heat exchanger, that a 
nasty smell occurs disappears from an air conditioner. 

[001 1] With the configuration of claim 2, since the heat exchanger for air conditionings is made to support a 
photocatalyst and purification of a temperature control and air is performed to coincidence, the pressure loss at the time 
of it becoming unnecessary to let air pass to an adsorbent, and passing an adsorbent only for purification of air, can be 
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lost. Moreover, from an adsorbent, in order to discharge outside a vehicle the sorbate desorbed from the adsorbent 
through the exhaust port, in case it is desorbed from a sorbate, air in the car is not soiled. Furthermore, since a 
photocatalyst can remove the saprophytic bacteria and mold adhering to a heat exchanger, that a nasty smell occurs 
disappears from an air conditioner. 

[0012] Since the reflective member of a beam of light is arranged in the part to which the beam of light from a lamp is 
irradiated, a beam of light can be efficiently put in the configuration of claim 3 to the photocatalyst of a heat exchanger. 

[0013] With the configuration of claim 4, since the heat insulation member is arranged in the part to which the beam of 
light from a lamp is irradiated, a heat exchanger can be efficiently heated with the beam of light from a lamp. 
[0014] 

[Embodiment of the Invention] Hereafter, the embodiment which materialized this invention is explained with 
reference to drawing. Drawing 1 shows the air conditioner 50 for automobiles which takes like the 1st operative 
condition as for this invention. This air conditioner 50 for automobiles is arranged in the engine room of a car. 
[0015] The air mix damper 52 which performs a temperature control by controlling the through put by the side of the 
fan 70 who feeds air, the motor 72 turning around this fan 70, the evaporator 74 which a refrigerant is expanded and 
cools air, the heater core 76 which heats air with the cooling water from an engine, and the heater core 76 of the air 
which passed this evaporator 74 in the case 80 of the air conditioner 50 for automobiles is held. Activated carbon and a 
photocatalyst are supported by this heater core 76 and the evaporator 74, and the metal halide lamp 78 for activating 
this photocatalyst is arranged in the evaporator 74 and the location which counters. This metal halide lamp 78 is 
constituted by the stabilizer 82 so that adjustment of a point, putting out lights, and ultraviolet-rays reinforcement may 
accomplish. 

[0016] Moreover, the bashful inlet 60 which introduces air in the car into this air conditioner 50 for automobiles, The 
intake damper 51 which switches the open air inlet 61 which introduces the air from the outside of a vehicle, and the 
bashful inlet 60 and the open air inlet 61, The defroster opening 63 which sends air to the defroster side which removes 
the cloudiness of a windowpane, The defroster absorber 53 which opens and closes this defroster opening 63, and the 
ventilator opening 64 for blowing off air in the car, The ventilator damper 54 which opens and closes this ventilator 
opening 64, and the floor opening 65 for blowing off air underfoot, The floor absorber 55 which opens and closes this 
floor opening 65, and the exhaust port 66 for discharging the adsorbed component desorbed from the heater core 76 and 
the evaporator 74, The motor control circuit 84 and ** which control the exhaust air damper 56 for opening and closing 
this exhaust port 66 and rotation of a motor 72 are arranged. These dampers 51, 52, 53, 54, 55, and 56 and the motor 
control circuit 84 are constituted so that it may be controlled by the Ayr control control unit 88. 
[0017] This motor 72 controls the speed with the PWM (Pulse WidthModulation) signal from the motor control circuit 
84. This control device 88 detects temperature in the car with the temperature sensor 96 arranged on the dashboard 
which is not illustrated, and maintains in the car at the temperature which adjusted and set up the opening of the air mix 
damper 52. 

[0018] The heat insulation member 94 is arranged by the wall of the case 80 with which the ultraviolet rays from the 
above-mentioned metal halide lamp 78 are irradiated, it gets down to it, and the reflective member (aluminum) 92 of 
ultraviolet rays is vapor-deposited by the front face of this heat insulation member 94. Moreover, the reflective member 
(aluminum) 92 is vapor-deposited by the near field shown by A all over drawing of the air mix damper 52. That is, in 
case the amount of UV irradiation from a metal halide lamp 78 is increased and a sorbate is removed so that it may 
mention later, while making it reflect by the reflective member 92 and making it irradiate ultraviolet rays efficiently at 
the heater core 76 and an evaporator 74, he heats the heater core 76 and an evaporator 74 efficiently, and is trying for 
the generated heat not to have a bad influence on an external instrument by insulating with this heat insulation member 
94. 

[0019] the heater core 76 and evaporator 74 which were mentioned above — the heat exchanger made from aluminum - 
- NOX etc. - Ti02 which oxidizes and disassembles the activated carbon for making an odor component adsorb, 
aldehydes, ammonia, etc. from - the adsorbent which consists of photocatalysts which change is supported. The 
ultraviolet rays from a metal halide lamp 78 are activated, and by activated carbon, this photocatalyst oxidizes and 
disassembles aldehydes, ammonia, etc. which are the principal component of the smell of the tobacco to which it is 
hard to stick by the photocatalysis, and, finally uses them as water, a carbon dioxide, and a nitric acid. Moreover, this 
photocatalyst is NOX which is easy to adsorb NO to which it is hard to stick by activated carbon by activated carbon. It 
also has the operation which makes it oxidize. 

[0020] Support of the activated carbon to the heater core 76 and an evaporator 74 and a photocatalyst is made to 
perform as follows. In a specific silicate water solution, it is activated carbon powder and Ti02. Powder is added. And 
after the heat exchanger made from aluminum which constitutes this heater core 76 and an evaporator 74 is immersed 
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to this specific silicate water solution, moisture is volatilized by heating this heat exchanger in atmospheric air. 
Thereby, this heater core 76 and an evaporator 74 are made to support activated carbon and a photocatalyst. 
[0021] NOX by which the photocatalyst was adsorbed by the adsorbent further — HN03 etc. - making the matter 
support a photocatalyst, in order to oxidize and decompose - activated carbon — NOX The rate accumulated can be 
stopped. In addition, NOX which actually exists within and without a car Since the various organic substance (odor 
component) of an except is oxidized and disassembled, the rate which the organic substance concerned accumulates 
can be stopped, and also the organic substance by which the adsorbent was once adsorbed can be oxidized and 
disassembled. 

[0022] a photocatalyst - NOX etc. — while decomposing — **** — NOX etc. — if it continues adsorbing, as for 
activated carbon, the adsorption engine performance will fall, for this reason, NOX which is made to promote the 
oxidation and decomposition by the photocatalyst further the 1st operative condition by desorbing the adsorbed matter 
to which temperature was raised by strengthening the ultraviolet rays irradiated from a metal halide lamp 78 in the air 
conditioner [ like ] 50 for automobiles, and reproducing this activated carbon, and raising the activity of a photocatalyst 
and by which activated carbon was adsorbed etc. — the odor component is made to remove 

[0023] Then, actuation of the air conditioner 50 for automobiles concerned is explained with reference to the flow chart 
of drawing 2 . First, this control device 88 judges whether the start switch which was prepared in the instruments panel 
of a drivers side and which is not illustrated was operated (S12). Here, when this start switch is operated, (S12 judge 
whether a setup of Yes) and one of dampers was switched (S14). For example, when it is set up so that a defroster may 
be opened, (S14 drive Yes) and the defroster absorber 53 and start the ventilation from defroster opening (SI 6). And 
while the compressor which feeds a refrigerant to an evaporator 74 while rotating a fan 70 and starting ventilation 
(SI 8) and which is not illustrated is started (S20) and this cools air by the evaporator 74, the temperature in the car 
which heated air with the heater core 76, and was detected with the temperature sensor 96, and the target temperature 
set up are measured (S22). Here, when lower than laying temperature, (S22 open the air mix damper 52 at No) and step 
26 (it rotates clockwise among drawing), and increase the through put of the air to the heater core 76. On the other 
hand, when detection temperature is higher than laying temperature, (S22 close the air mix damper 52 at Yes) and step 
24 (it rotates to the counterclockwise rotation in drawing), and decrease the through put of the air to the heater core 76. 
[0024] furthermore - while weak ultraviolet rays are relatively irradiated from a metal halide lamp 78 to an evaporator 
74 and the heater core 76 and a photocatalysis oxidizes and decomposes aldehydes, ammonia, etc. which are the 
stinking thing principal component of tobacco with the photocatalyst of this evaporator 74 and the heater core 76 — 
activated carbon - NOX etc. - an odor component is made to adsorb and air is purified. 

[0025] It has judged at step 30 whether this control unit 88 reached the time amount to which the time amount which 
had integrated the operating time and was integrated starts playback. Unless (S30 judge whether the start switch of No) 
and the air conditioner 50 for automobiles was turned off (S32) and this switch is turned off before reaching at 
playback start time (S32 is No), a temperature control and air cleaning return and in the car are continued to step 14. On 
the other hand, if a start switch is turned off (S32 is Yes), a fan 44 and a compressor will be suspended (S34, S36), and 
(S38) and actuation will be suspended by switching off a metal halide lamp 78. 

[0026] Here, actuation of step 14 - step 28 is continued, when the time amount to which addition time amount starts 
playback is reached, (S30 shift to Yes) and step 40, and playback actuation of the activated carbon and the 
photocatalyst which were supported by the evaporator 74 and the heater core 76 is started. Here, first, any of the 
differential-gear absorber 53, the vent absorber 54, and the floor absorber 55 or an open thing is closed (S40), and 
invasion to in the car [ of the sorbate desorbed from activated carbon and a photocatalyst ] is prevented. For example, 
this will be closed if the defroster damper 53 is opening. Then, the exhaust air damper 56 is operated and an exhaust 
port 66 is opened (S42). And it opens to the open position which shows the air mix damper 52 by drawing middle point 
line 52A (S44), the ultraviolet rays irradiated from the metal halide lamp 78 are reflected by the reflective member 92 
attached in this air mix damper 52, and it is made to irradiate efficiently at the heater core 76 side. Then, while raising 
the activity of strength and a photocatalyst for the reinforcement of the ultraviolet rays from a metal halide lamp 78, the 
temperature of activated carbon is raised. In addition, it is also possible by decreasing the blast weight from a fan 70 in 
this case to raise the temperature of activated carbon. The sorbate removed from the activated carbon and the 
photocatalyst which were supported by the evaporator 74 and the heater core 76 by this is discharged outside a vehicle 
through an exhaust port 66. In addition, by connecting an exhaust port 66 to an engine side, in case exhaust air is 
discharged outside a vehicle, it can constitute from a three-way catalyst attached in the engine also so that a sorbate 
may be made to oxidize and return. What (S48 closed by termination of playback time amount at the time of the 
playback actuation initiation of Yes), the differential-gear absorber 53, the vent absorber 54, and the floor absorbers 55 
is opened (S50). For example, this will be opened if the defroster damper 53 was closed at the time of initiation. Then, 
after operating the exhaust air damper 56 and closing an exhaust port 66 (S52), return, a temperature control, and air 
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cleaning are resumed to step 14. 

[0027] In order to discharge outside a vehicle the exhaust air generated at the time of this playback of the activated 
carbon and the photocatalyst which were supported by the evaporator 74 and the heater core 76 according to the air 
conditioner [ like ] 50 for automobiles the 1st operative condition through an exhaust port 66, there is an advantage of 
not soiling air in the car with the exhaust air generated at the time of playback. 

[0028] Moreover, the 1st operative condition, with the air conditioner [ like ] 50 for automobiles, moisture adheres and 
it molds, and since the evaporator 74 which saprophytic bacteria tend to generate is made to support a photocatalyst, by 
irradiating ultraviolet rays from a metal halide lamp 78, and activating a photocatalyst, propagation of mold and 
saprophytic bacteria is prevented and the so-called generating of an "air-conditioner smell" can be prevented, 
moreover, 100-degreeC — near cooling water is poured, and since the heater core 76 currently maintained at the 
elevated temperature is made to support activated carbon and a photocatalyst, it becomes possible to use activated 
carbon and a photocatalyst with a high active state. 

[0029] Furthermore, in this embodiment, after making nasty smell components, such as smoke of a cigarette, stick to 
the activated carbon and the photocatalyst which were supported by the evaporator 74 and the heater core 76, it 
becomes possible by heating, while making ultraviolet rays irradiate with a metal halide lamp 78 to ****. 
[0030] Moreover, the air conditioner for automobiles and the air cleaner were prepared separately conventionally, and 
the pressure loss at the time of passing air to the evaporator and heater core of the air conditioner for automobiles and 
the pressure loss at the time of passing air to the charcoal filter of an air cleaner had occurred separately. On the other 
hand, in the 1st embodiment, since an evaporator and a heater core are made to support activated carbon and air is 
purified to coincidence with heating and cooling, there is an advantage that a pressure loss arises only with an 
evaporator and a heater core. 

[0031] Then, this invention sticks like the 2nd operative condition, and it explains with reference to drawing 3 . In 
addition, about the same configuration as the 1st embodiment mentioned above with reference to drawing 1 , while 
using the same reference mark, explanation is omitted. In the 1st embodiment mentioned above, weak ultraviolet rays 
were always relatively irradiated from the metal halide lamp 78, activated carbon and a photocatalyst purified air, 
ultraviolet rays strong at the time of playback were irradiated, and desorption of a sorbate was performed from this 
activated carbon and a photocatalyst. on the other hand — this — the 2nd operative condition, activated carbon and a 
photocatalyst purify air, without turning on a metal halide lamp 78, and it consists of air conditioners [ like ] 150 for 
automobiles so that ultraviolet rays may be irradiated and desorption of a sorbate may be performed from this activated 
carbon and a photocatalyst at the time of playback. In addition, the 2nd operative condition, since actuation of the air 
conditioner [ like ] 150 for automobiles is the same as that of the 1st embodiment mentioned above with reference to 
drawing 2 except for the point which does not turn on a metal halide lamp 78 at the time of air cleaning, explanation is 
omitted. 

[0032] The 2nd operative condition, a photocatalyst is supported by only this evaporator 74 maintained at low 
temperature in the air conditioner [ like ] 150 for automobiles, and it is maintained at an elevated temperature, and 
molds, and the photocatalyst is not arranged by the heater core 76 which saprophytic bacteria cannot generate easily. 
Moreover, it sets like the 2nd operative condition and the exhaust port for discharging this sorbate generated at the time 
of playback is not established. 

[0033] The 2nd operative condition, by moisture adhering also in a configuration [ like ] and molding, making this 
evaporator 74 that saprophytic bacteria tend to generate support a photocatalyst, irradiating ultraviolet rays from a 
metal halide lamp 78, and activating a photocatalyst, propagation of mold and saprophytic bacteria was prevented and 
the so-called generating of an "air-conditioner smell" is prevented. 

[0034] Moreover, the 2nd operative condition, since it can constitute by arranging a metal halide lamp 78 while making 
the evaporator 74 of the existing air conditioner for automobiles support a photocatalyst, since [ this ] the exhaust port 
is not established in the configuration [ like ], there is an advantage which can be manufactured at a low price. 
[0035] In the 1st and 2nd embodiment, since the activated carbon supported by the heat exchanger is used performing 
desorption of a sorbate, purification of air can be continued over a long period of time, without exchanging activated 
carbon. Furthermore, activated carbon is not deteriorated in order not to apply high heat at the time of desorption 
actuation of this adsorbate-ed. 

[0036] In addition, as long as a photocatalyst can be excited as an ultraviolet ray lamp, it cannot limit to a metal halide 
lamp, but various lamps can be used. Furthermore, at the 1st and 2nd embodiment, it is Ti02 as a photocatalyst. 
Although used, as long as an odor component may be oxidized and decomposed, the various quality of the materials 
can be used. For example, it can constitute from at least one kind chosen from each oxide of Ti, Cu, Zn, La, Mo, V, Sr, 
Ba, Ce, Sn, Fe, W, Mg, or aluminum, and the group which consists of noble metals. Furthermore, as for a 
photocatalyst, it is possible to also make it support through adsorbents, such as silica gel instead of activated carbon, or 
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to also make a heat exchanger support directly. 
[0037] 

[Effect] As described above, according to the air conditioner for automobiles of this invention, moisture adheres and 
molds, and since ultraviolet rays are irradiated at this photocatalyst and generating of mold and saprophytic bacteria is 
suppressed while making the evaporator which saprophytic bacteria tend to generate support a photocatalyst, an air- 
conditioner smell can be lost. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the air conditioner for automobiles which takes like the 1st operative condition 
as for this invention. 

[Drawing 2] It is the flow chart which shows actuation by the air conditioner for automobiles shown in drawing 1 . 
[Drawing 3] It is the block diagram of the air conditioner for automobiles which takes like the 2nd operative condition 
as for this invention. 
[Description of Notations] 

50 Air Conditioner for Automobiles 

51 Intake Damper 
66 Exhaust Port 
70 Fan 

74 Evaporator 

76 Heater Core 

78 Metal Halide Lamp 

80 Case 

88 Ayr Control Control Unit 

92 Reflective Member 

94 Heat Insulation Member 
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